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FIG. 3 111) 

<2XML VERSION="10"> 
<NOTEXMLNS="HTTP:// 
WWWSEARCH SERVER.COM" 
XMLNS:XSI-"HTTP://WWW.W3.ORG/2001/ 
XMLSCHEMA-INSTANCE" 
XSI:SCHEMALOCATION="HTTP:// 
WWW SEARCH SERVER.COM RESULTXSD"> 

<SEARCHRESULT) 301 
<RESULT) 

<RESULT NAMEl COMPUTER ANIMATION</RESULTNAME 

305\f-FILE FORMAT-PPT </FILE FORMAT 
<TEXT> COMPUTER ANIMATION POWERPOINTS PROVIDE 

DETAILS REGARDINGHOW TO GENERATE COMPUTER ANIMATION</TEXT 

N-CONTENT LOCATION> HTTP://www.COMPUTERANIMATCOM/ 
COMPUTER ANIMATION.PPT </CONTENT LOCATION> 

</RESULT) 
<RESULT.d. 

<RESULTNAMEc COMPUTER ANIMATION</RESULTNAMED 

301\J-FILE FORMAT> SWF </FLE FORMAT> 
<TEXT). ONE WAY TO EXPLAN COMPUTER ANIMATION IS 

THROUGHSEEING THE ACTUAL ANIMATION</TEXT 

305\-CONTENT LOCATIOND HTTP://WWW.SEARCH SERVERCOM/ 
COMPUTERAMINATIONSWF </CONTENT LOCATION-> 

</RESULTY 
<RESULTY 

<RESULTNAMED COMPUTER ANIMATION WHITEPAPER </RESULT 
NAMED 

306 NFILE FORMAT> PDF </FILE FORMAT) 
<TEXT). COMPUTER ANIMATIONAS EXPRESSED INA 

WHITEPAPERSUBMITTED TO ACM... </TEXT> 

30\-CONTENT LOCATIOND HTTP://WWW SEARCH SERVER.COM/ 
ADVANCES IN COMPUTER ANIMATION.PDF </CONTENT LOCATIOND 

</RESULT) 
</SEARCH RESULT) 
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F.G. 5 401 

<title>SALES OVERVIEW</title> 
<session> 

<group language-Fen lipsync 
-switch 

<track type-audio 
e="PCMU/8000/1" 

501 r frc- "rtsp://audio.webservices.com/salesoverview/audio.en/ 
of"> 

<track type-audio 
e="DVIS/16000/2" pt="90 DVIS/8000/1" 
src="rtsp://audio.webservices.com/salesoverview/audio.en/ 

hif"> 
</switch-> 

<track type="video/mpeg" 
src="rtsp://video.webservices.com/homemovies/video"> 

5021N ?preview frame data> 
<heightd 100.</heights 
<width> 100 </width> 

</preview frame data> 
5 onj plug-in supported 

<flash- yes </flash 
<power point no </power point) 
<portable document format yes <?portable document format 

</plug-in supported) 
</session> 
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601 
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FIG. 7 Q 

Computer animation filetype:ppt 602 AYA N 
- 

601 
SEARCH WIDGET 

SEARCHRESULTS 
5 70 

PPT Computer Animatio? 1 
File Format: Microsoft Powerpoint-View as Flash View as PDE 
Computer Animation. CS 446. September 5, 2NQ1. Let's talk about computer animation. 
Must generate 30 frames per second of animatio N24 fps for film). 
www.cs.virginia.edu/-gfx/Courses/2001/3dfx.fall. ures/guest,9.5.ppt-Similar pages 

(PPTInt 
File Format: Microsoft Powerpoint 
John Lasseter, "Principles of Traditic imation", 
Computer Graphics, pp. 35-44, 21:4 
Www.cs.virginia.edul-gfx/courses/20 pt-Similar 
OaeS 702 
More results from WWW.CS.Virginia. 1-y 

PPT Computer Animation 704 
File Format: Microsoft Powerpoint 
Steps of a simple computer animatic definition; 

WWW.CS.bham.ac.uk/rmhe/graphics2/6-three-d-animation.ppt-Similar pages 

(PPTCASA 2007 
File Format: MicroSoft Powerpoint-View as HTML View as PPI 
Computer Animation and Social Agents. CASA 2007. CASA 2007. Computer Animation 
and Social Agents. Call for papers. June 11-13, 2007. 
WWW2.edm.uhasselt.beloasa2007/CASA2007.ppt-Similar pages 
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FIG. 8 800) 

computer animation filetype:ppt GO 692 AYAL N 
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SEARCH WIDGE 

SEARCHRESULTS 
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File Format: Microsoft Powerpoint-View as Flash View as PDF 
Computer Animation. CS 446. September 5, 2001. Let's talk about computer animation, 
Must generate 30 frames per second of animation (24 f \for film). 
WWW.cs.virginia.edu/gfx/Courses/2001/3dfx.fall.01/le Slguest. 9.5.ppt-Similar pages 

(PPT) introduction to Computer Graphics 
File Format: Microsoft Powerpoint 
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File Format: Microsoft Powerpoint 
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PPT CASA 2007 
File Format: Microsoft Powerpoint-View as HTML View as PPT 
Computer Animation and Social Agents. CASA 2007. CASA 2007. Computer Animation 
and Social Agents. Call for papers. June 11-13, 2007. 
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FG. 9 90. 

corriputer animation filetype:ppt GO Sp 2 AE N 
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SEARCH WIDGET 

SEARCHRESULTS 

PPT Computer Animation 
File Format: Microsoft Powerpoint-View as HTML 
Computer Animation. CS 446. September 5, 2001. Let's talk about computer animation. 
Must generate 30 frames per second of animation (24 fps for film). 
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902 (PPT) introduction to Computer Gr 
File Format: Microsoft Powerpoint 
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FIG. 10 1000 
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FIG. 11 1100 

Computer animation filetype:ppt Go-S92 A.Y. N 
-7 
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SEARCH WIDGET 

SEARCH RESULTS 
1001 1002 
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PPT Computer Animation NJ 
File Format: Microsoft Powerpoint 
Computer Animation. CS 446. September 5, 
Must generate 30 frames per second of anim 
Www.cs.virginia.edu/~gfx/Courses/2001/3dfx.fal 

01. Let's talk about computer animation. 
(24 fps for film). 

gtures/guest.9.5.ppt-Similar pages 

(PPTIntroduction to Computer 
File Format: Microsoft Powerpoin 
John Lasseter, "Principles of Trad 
Computer Graphics, pp. 35-44, 21 
www.cs.virginia.edul-gfx/course 

Animation", 
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More results from WWCS.Virgini 1 

704 PPT Computer Animation 
File Format: Microsoft Powerpoint 
Steps of a simple computer anima 
path specification (for an object or a camera); key frames ... 
WWW.CS.bham.ac.uk/-mhe/graphics216-three-d-animation.ppt - Similar pages 

PPT 1003 1004 CASA 2007 
File Format: Microsoft Powerpoint-LHTML 
Computer Animation and Social Agents. CASA 2007. CASA 2007. Computer Animation 
and Social Agents. Call for papers. June 11-13, 2007. 
WWW2.edm.uhasselt.be/casa2007/CASA2007.ppt - Similar pages 
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FIG. 12 120 

Date: 25 May 2007 14:59:48-0700 

From: "John"<JohnSmith(Gemail.com.> 

To: SteveSmith(a)email.com 
CC: 

Subject: Link to Movie...... 

Steve: 

Check out this movie at 

on to John 12O2 s 
-1 

1203 
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FIG. 13 130 

Vancouver Manufacturing 
9102NW 99th Street, Any Town, USA 12345 
(800) 555-1212 - www.vancouvermanu.com 

February 15, 2007 

Mr. John Taylor 
Director of Operations 
ABC Corporation 
100 E Main Street 
Vancouver, WA 98685 

Dear Mr. Taylor. 

As our new letterhead indicates, we have recently changed the name of our business from 
Fort Vancouver Manufacturing to Vancouver Manufacturing. 

There has been no change in management and we will be providing the same products and 
fine service on which we have built our reputation in the industry. We would appreciate it if 
you would bring this announcement to the attention of your accounts payable department 
and direct them accordingly. 

Thank you for being one of our valued customers. We appreciate your cooperation in this 
matter. Should you like to learn about the addi 
Visit our web site at sy 

WANCOUVER 
MANUFACTURING 

SERVICES 
1. WOOD FRAMING 
2. RON FRAMING 
3. CUSTOM 

1303 MATERALS Al Olsen 
President, Vancouver Manufacturing 
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FIG. 14 
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1. 

ACTIVE PREVIEW OF HYPERLINK 
CONTENT IN BROWSER SUPPORTED 

FILE-FORMAT 

COPYRIGHT 

A portion of the disclosure of this document contains mate 
rial that is Subject to copyright protection. The copyright 
owner has no objection to the facsimile reproduction by any 
one of the patent document or the patent disclosure, as it 
appears in the Patent and Trademark Office patent files or 
records, but otherwise reserves all copyright rights whatso 
ever. The following notice applies to the Software, data, and/ 
or screenshots that may be described below and in the draw 
ings that form a part of this document: CopyrightC) 2007, 
Adobe Systems Incorporated. All Rights Reserved. 

TECHNICAL FIELD 

Example embodiments relate generally to the technical 
field of algorithms and programming and, in one specific 
example, to the generation and use of preview data to view 
and select data displayed as part of digital content. 

BACKGROUND 

Uniform Resource Locator (URL) values may be embed 
ded in digital content and represented as text in this digital 
content. These URL values allow a user to access digital 
content in the form of Web pages, files, and other types of 
digital content. The digital content into which these URL 
values are embedded may include Web pages, e-mails, and 
other types of digital content. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Some embodiments are illustrated by way of example and 
not limitation in the figures of the accompanying drawings in 
which: 

FIG. 1 is a system diagram of a system used to request, 
generate, and display preview data, according to an example 
embodiment. 

FIG. 2 is a system diagram illustrating the use of a proxy 
server to mediate the relationship between one or more 
devices, search engines, and application servers, according to 
an example embodiment. 

FIG.3 is a diagram of a search result as received by a proxy 
server or one or more devices written in Some type of lan 
guage, according to an example embodiment. 

FIG. 4 is a system diagram illustrating some of the proto 
cols used to generate a preview frame, according to an 
example embodiment. 

FIG. 5 is a diagram of a session setup packet, according to 
an example embodiment. 

FIG. 6 is a Graphical User Interface (GUI) illustrating 
search results in combination with a preview data stream as 
displayed in a preview frame, according to an example 
embodiment. 

FIG. 7 is a GUI illustrating various search results and 
textual representations of URL values, according to an 
example embodiment. 

FIG. 8 is a GUI illustrating a search result viewed as a 
PDFTM file in a preview frame, according to an example 
embodiment. 

FIG. 9 is a GUI illustrating the display of slides associated 
with the POWERPOINTTM (PPTTM) file within a preview 
frame, according to an example embodiment. 
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FIG. 10 is a GUI illustrating the use and execution of 

preview links in the form of iconic representations, according 
to an example embodiment. 

FIG. 11 is a GUI illustrating the use and execution of 
preview links in the form of iconic representations to generate 
advertisements, according to an example embodiment. 

FIG. 12 is a GUI illustrating an e-mail client containing a 
preview frame, according to an example embodiment. 

FIG. 13 is a GUI illustrating an electronic document con 
taining a preview frame, according to an example embodi 
ment. 

FIG. 14 is a block diagram of an example computer system 
in the form of an application server, according to an example 
embodiment. 

FIG. 15 is a block diagram of an example computer system 
in the form of a devices, according to an example embodi 
ment. 

FIG. 16 is a dual stream flowchart illustrating an example 
method to retrieve and play digital contentina preview frame, 
according to an example embodiment. 

FIG. 17 is a flowchart illustrating an example method used 
to execute operation that receives the search results, accord 
ing to an example embodiment. 

FIG. 18 is a flowchart illustrating an example method used 
to execute an operation that inserts a file type as a preview link 
(e.g., as one or more textual or iconic representations) to be 
associated with an appropriate URL value, according to an 
example embodiment. 

FIG. 19 is a flowchart illustrating an example method used 
to execute an operation that requests content associated with 
a URL value via a preview request, according to an example 
embodiment. 

FIG. 20 is a dual stream flowchart illustrating an example 
method used to execute an operation that requests content 
from a third party, according to an example embodiment. 

FIG. 21 is a flowchart illustrating an example method used 
to execute an operation that retrieves content from a content 
cache, according to an example embodiment. 

FIG.22 is a flowchart illustrating an example method used 
to execute an operation that displays or plays a requested 
preview in a preview frame, according to an example embodi 
ment. 

FIG.23 is a Relational Data Schema (RDS) describing data 
and relations between data, according to an example embodi 
ment. 

FIG. 24 shows a diagrammatic representation of a machine 
in the example form of a computer system that executes a set 
of instructions to performany one or more of the methodolo 
gies discussed herein. 

DETAILED DESCRIPTION 

Example methods and systems to view digital content (e.g., 
preview data) through a preview frame (e.g., a geometric 
shape such as a rectangle, oval, triangle, or some other Suit 
able geometric shape to be used to form the boundaries of a 
display area) is illustrated. In the following illustration, for 
purposes of explanation, numerous specific details are set 
forth to provide a thorough understanding of example 
embodiments. It will be evident, however, to one skilled in the 
art that the present invention may be practiced without these 
specific details. 

There are millions of hyper-links over the net that corre 
sponds to some digital content (e.g., document content). In 
one scenario, however, a user might face problems in viewing 
the digital content associated with these hyper-links, if the 
user does not have the corresponding viewer/application 
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available that supports the file-format of the digital content 
associated with the hyper-link. In another scenario, this may 
be true even if a viewer/application is available that might 
require the user to first download the digital content onto a 
client computer system and then launch it in corresponding 
viewer. As to the first scenario, the user may be wholly unable 
to view a piece of digital content accessible via a hyper-link. 
With regard to the second scenario, the user may have a 
non-Smooth or disruptive user experience as a result of having 
to download the digital content prior to viewing. 

For example, consider the case where a user does not have 
MICROSOFT OFFICETM installed on their computer sys 
tem. The user may find it impossible to view the content of 
any hyper-link to a MICROSOFT POWERPOINTTM file. 
And again, consider the case where a user has MICROSOFT 
OFFICETM installed on their machine, but the user will have 
to download the hyper-linked digital content (e.g., a PPTTM 
file) on their local computer system to view its content. Here 
the user may experience a non-Smooth flow, since logically, 
as a Web user, the user might like to view the Web content in 
a Web browser itself, requiring the user to be prompted as to 
whether or not they want to download the digital content or 
not. This case is very noticeable when searching, where a user 
might like to view the digital content first (e.g., if the search 
result is a document file), instead of downloading it without 
judging the relevance of the digital content. 

In Some embodiments, a user conducting an on-line search 
may want to preview digital content linked to the various 
search results. This preview will allow the user to review this 
digital content without having to leave the Web page display 
ing the search result. In some cases, the user will be able to 
sample the digital content associated with multiple search 
results. In one embodiment, the user will use a preview frame 
to sample this digital content. The preview frame may be a 
plug-in or other suitable browser associated application writ 
tenin, for example, the JAVATM or JAVASCRIPTTM program 
ming language. The preview frame may be executed by the 
user associating a pointer (e.g., a selection indicia) position 
determined via an input device Such as a mouse with the 
location of a Web page as illustrated in a search result (e.g., a 
resource identifier in the form of a URL) embedded in the 
search result. Further, a mouse-out may de-activate the pre 
view pre-view frame, wherein the selection indicium is no 
longer in close proximity to the URL. In some cases, the URL 
may be represented as a preview link (e.g., a file format 
description) in the form of text (e.g., a textual representations) 
displaying the format of the digital content pointed to by the 
URL (e.g., it may say “View as PPT,” “View as PDF,” “View 
as Flash”, “Preview” etc.) Moreover, in some cases, the URL 
may be represented as a preview link (e.g., a file format 
description) in the form of an icon (e.g., an iconic represen 
tation) displaying the format of the digital content pointed to 
by the URL. A preview request may be then sent out to a Web 
services server that may retrieve the requested preview data. 
In some cases, once retrieved, the preview data may be con 
verted into some type of suitable format that the preview 
frame may be able to use (e.g., that may be displayable in the 
preview frame). 
Some example embodiments allow the user to view the 

digital content pointed to by the hyper-links without losing 
the focus from the current view of the Web page. Specifically, 
the user may not lose focus because the preview frame may 
allow the user to view the content pointed to by a URL 
without having to open the hyper-link in same or another 
window and/or without downloading the entire content file on 
his local computer system. Further, in some cases, the user 
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4 
may be able to view the hyper-linked digital content even if 
the current file-format viewer is not installed on his/her local 
computer system. 
Some embodiments may include allowing a user to view a 

preview of the hyper-linked digital content in a browser Sup 
ported file-format or via a viewer plugged into a browser 
application. This embodiment may enable a user to view and 
navigate through the content within the preview window 
without losing the focus of current Web page view that 
embeds the hyper-link. 

In some embodiments, a preview frame is generated when 
a user does a mouse-over over any hyper-link and displays the 
hyper-link content in one of the browser supported file-for 
mats. Example embodiments may include the use of 
ACTIVE-XTM content technology. As will be more fully illus 
trated below, the hyper-link may reside not only within a 
search results, but may also reside as part of an e-mail (e.g., an 
HTML based e-mail message) or even an electronic docu 
ment. For example, if user performs a mouse-over on a hyper 
link to a PPT file contained in an e-mail, then the user may 
activate a preview frame displaying a preview of the PPT file 
as a Portable Document Format (PDFTM), or Small Web For 
mat (SWFTM) data stream or file. This preview frame may 
display this preview without the user losing the current view 
of the Web page. 

In one embodiment, this preview frame may be imple 
mented as a part of a Web service that serves a user through, 
for example: 

Serving a request for converting a file from its current file 
format to a requested file format. This conversion may 
be accomplished through first downloading the file 
from, for example, a third party content provider, the file 
identified by a URL. Next, this file may be converted to 
Some other file-format Supported by the requesting 
party. Then, this converted content is sent as a response 
for ultimate viewing in the preview frame. 

Maintaining a cache of the converted content indexed 
against a corresponding file URL to allow the further 
views of same content within the preview frame. 

Managing a cache content on the basis of its demand, 
aging, and/or other predefined criteria. 

In some cases, conversion may take place at runtime, or at 
indexing, or at indexing time, and may determine an optimal 
conversion process. Additionally, in Some embodiments, the 
conversion may occur via a second party hosting service. 
Some embodiments may include a host page that may 

contain at least one link to a piece of digital content, wherein 
the link points to at least one digital content file. More than 
one file format may be used to view the digital content file 
such that the user may move between one or more of these file 
formats using the selection indicia to select the URL dis 
played as text and/or as an icon. Further, in Some embodi 
ments, the host page may be a file itself, and the host page may 
be modified to reveal the available second file options that the 
preview frame may present. 
Example embodiments may include the second file format 

being a resolution independent, animatable graphics based 
format (e.g., which is scriptable), and the secondary content 
and/or styling (text, video, effects, audio) applied to the 
Source content, a layer of the Source content or to the chrome 
may also be implemented. In some embodiments, trans 
formed alternate views may also be implemented including 
conversion to audio; the display of hot links from the source 
file is maintained and actionable within the secondary content 
display. Further, the secondary file may be downloadable to 
disk, and the download could be a costed, monetized service, 
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and may be applied to search pages or other hosted content 
(e.g., hosted email attachments). 

Example Systems and Protocols 

FIG. 1 is a system diagram 100 of an example system used 
to request, generate, and display preview data. Illustrated is a 
user 101 who, using any one of the client devices 102, gen 
erates a search query 109. These one or more client devices 
102 may include for example, a cell phone 103, a computer 
system 104, a television 105, or a Personal Digital Assistant 
(PDA) 106. Residing on any one of these client devices 102 is 
a search interface 107. The search interface 107 may, for 
example, be a Graphical User Interface (GUI) or some other 
type of interface that allows the user 101 to generate the 
search query 109. This search interface 107 may be a com 
mercially available browser application such as INTERNET 
EXPLORERTM, MOZILLA FIREFOXTM, SAFARITM, 
OPERATM, or some other suitable browser application. The 
search query 109 generated with the assistance of the search 
interface 107 is transmitted across a network 108 to a search 
engine 110. The search engine 110 may be any one of a 
number of recognized search engines, such as the YAHOOTM 
search engine, the GOOGLETM search engine, the DOG 
PILETM search engine, or some other suitable search engine. 
In response to the search query 109, the search engine 110 
transmits a search result 111 back across the network 108 for 
display in the search interface 107. In some embodiments, a 
user using some type of input/output device. Such as a mouse, 
may for example roll a graphically illustrated a selection 
indicia over one or more of the search results. Once the user 
101 rolls this selection indicia over one or more of the search 
results, a preview request 112 is generated and transmitted 
across the network 108 to an application server 113. This 
application server 113 may, for example, have certain func 
tionality including the providing of certain Web services. 
Operatively coupled to this application server 113 may be a 
content cache 114. During the course of, for example, using 
this selection indicia to perform a roll-over, a preview frame 
may be generated that may appear within the search interface 
as a window that may be smaller in area than the search 
interface 107. In response to the preview request 112, a pre 
view data stream 115 is generated and transmitted by the 
application server 113 back across the network 108 for dis 
playing in the preview frame. 
Some example embodiments may include retrieving the 

data for the preview data stream 115 from the content cache 
114. This content cache 114 may reside natively on the appli 
cation server 113, or may be managed by a database applica 
tion that is operatively coupled to the application server 113 
that, in turn, manages the content cache 114. In some embodi 
ments, a plurality of application servers 113 may be used in 
lieu of a singular application server 113. Similarly, a plurality 
of content caches may be operatively coupled to each of the 
plurality of application servers 113. In certain cases, the data 
for the preview data stream 115 may not be contained in the 
content cache 114. In those circumstances, the application 
server 113 may generate a request for content 116 that will be 
transmitted across the network 108 to, for example, a third 
party content site 117, 119, or 120. This request for content 
may be, for example, a request for content generated in using, 
for example, a Hypertext Transfer Protocol (HTTP), or, in 
certain cases, a RealTime Streaming Protocol (RTSP) where 
the content is audio, video, or audio-video content. In 
response to the request for content 116 being generated, the 
requested content in its original format illustrated as 118 is 
transmitted back across the network 108 to the application 
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server 113. In certain cases, the application server 113 will 
then make a determination as to whether the requested con 
tent needs to be converted from its original format to a format 
that is Supported by, for example, one or more of the client 
devices 102. This notion of conversion and retrieval from 
third-party sites will be more fully discussed below. 

FIG. 2 is an example system diagram 200 illustrating the 
use of a proxy server to mediate the relationship between the 
previously illustrated one or more client devices 102, search 
engine 110, and application server 113. Illustrated is a proxy 
server 201 through which the previously illustrated search 
query 109 is transmitted across the network 108 to the search 
engine 110. In response to the search query 109, a search 
result 111 is transmitted by the search engine 110 back across 
the network 108 to the proxy server 201. In some cases, when 
the search result 111 is received by the proxy server 201, the 
proxy server 201 may modify the search result. This modifi 
cation may take the form of extracting a URL value and 
replacing it with a preview link. Further, in cases where the 
user 101 performs a roll over or other type of input function to 
generate a preview frame, the preview request 112 is gener 
ated and transmitted by the one or more client devices 102 
across the network 108 to the previously illustrated applica 
tion server 113, or plurality of proxy servers 113. In response, 
a preview data stream 115 is generated by the application 
server 113 and transmitted back across the network 108 to the 
one or more devices 102. This preview data stream 115 may 
contain data from, for example, the previously illustrated 
content cache 114, or from one or more of the third-party 
content sites (e.g., 117, 119, or 120). 

In some embodiments, the proxy server 201 may act to set 
up a session between the one or more client devices 102, and 
one or more application servers 113. For example, the proxy 
server 201 may act to mediate between the search engine 110. 
and the one or more client device 102. This mediation may 
take the form of modifying the search results 111 (e.g., the 
search results provided in the form of one or more web pages) 
by inserting preview links into a web page containing search 
results, wherein these preview links are associated with a 
resource identifier (e.g., a URL). In certain cases, these pre 
view links may be implemented using HyperText markup 
Language (HTML) based iFrame technology. Further, in 
Some cases, once the search result 111 is modified and pro 
vided to the one or more device 102, the one or more devices 
102 and the application server 113 interact directly, without 
the mediating role of the proxy server 201. 

In some embodiments, the functionality and logic for gen 
erating a search query 109, receiving a search result 111, 
generating a preview request 112, generating a preview 
frame, and the receiving of a preview data stream 115 all 
resides on the proxy server 201 such that the one or more 
devices 102 take up the role of for example, a dummy termi 
nal. 

FIG. 3 is a diagram of an example search result 111 as 
received by, for example, the proxy server 201 or one or more 
devices 102. Illustrated is a search result 111 written in some 
type of language. Such as for example an eXtensible Markup 
Language (XML), a HTML, or some other Suitable language 
or markup language. Shown within the search result 111 is a 
XML-Schema Definition (XSD) location 301 containing the 
location of a schema or model that may be used to interpret, 
parse, or otherwise read the XML formatted data contained in 
the search result 111. In some embodiments, a Document 
Definition Type (DTD) may be used in lieu of a XSD. Further 
illustrated is a number of XML based tags. For example, a file 
format tag 302 is shown containing a reference to a PPT file. 
Further illustrated is a content location tag 303 describing the 
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location of a particular piece of requested digital content. 
Also illustrated, is a further tag in the form of a file format tag 
304 containing textual data illustrating another file format, 
which in this case is SWF. As with content location tag 303, a 
further content location tag 305 is illustrated containing the 
location of the SWF file. A further file format tag 306 is also 
illustrated containing textual data relating to a file format in 
the form of a PDFTM format. A further content location tag 
307 illustrates where this PDFTM file may be found. In some 
embodiments, these various file format tags and content loca 
tion tags may be used to generate viewable text, and, more 
particularly, a hyperlink reference shown in association with 
the viewable text in the form of a preview link such that a user 
may click on, roll over, or otherwise select the hyperlink for 
the purposes of previewing content through a preview frame. 
This preview link will be illustrated more fully below. 

In some embodiments, the file format tags 302,304, and 
306 may be optional in cases where the file format is defined 
by the data contained in the content location tags 303, 305, 
and 307. Specifically, in certain instances the file format may 
be defined within the location of a particular piece of 
requested digital content. In other cases, however, this file 
format may not be defined, such that the file format tags 302, 
304, and 306 may be necessary. In still other cases, the file 
format tags may not be provided and the content location tags 
may not provide the information necessary to make a deter 
mination of the file format that may be used. In Such cases, the 
a session set up may be initiated to determine the file format 
or type. 

FIG. 4 is an example system diagram 400 illustrating some 
of the protocols used to generate a preview frame. Illustrated 
is a session setup packet 401 that is generated by a user 101 
using the search interface 107. This session setup packet 401 
may use protocols such as a Session Initiation Protocol (SIP), 
the RTSP protocol, or some other suitable protocol used to set 
up the streaming of data Such as the preview data stream 115. 
In response to this session setup packet 401, a reply message 
402 is transmitted by the application server 113 back across 
the network 108 to one or more of the devices 102. Contained 
within the reply message may be a confirmation list of Sup 
ported CODECs and other relevant information. This reply 
message 402 may then confirm the setting up of a session 
through which the preview data stream 115 may be transmit 
ted. In certain cases, these various protocols may be used in 
conjunction with certain principles of socket programming to 
denote ports to be used by the receiving plug-in and/or other 
applications used to generate the preview frame. 

FIG.5 is an example diagram of a session setup packet 401. 
Illustrated as a session setup packet 401 written using the 
RTSP protocol. Shown is a link 501, illustrating the location 
(e.g., as a URL value) of audio data associated with the 
preview request 112. Also shown is a preview frame data tag 
502 illustrating the height and width of the preview frame 
through which the user 101 will review the preview data 
stream 115. Also illustrated is a plug-in supported tag 503 
illustrating the various plug-ins that are Supported and/or 
formats that are supported by the one or more devices 102. 
Here, for example, the FLASHTM format is supported, 
whereas the PowerPoint format is not supported, and further 
the PDFTM format is supported. 

Example Interfaces 

FIG. 6 is an example GUI 600 illustrating both the search 
results 111 in combination with the preview data stream 115 
as displayed in a preview frame. Shown is a search widget 601 
wherein a user 101 may enter a particular search query (e.g., 
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8 
search query 109). Further, an activation widget is 602 is also 
illustrated. Once the user 101 enters the search query 109 into 
the search widget 601 and then clicks on the activation widget 
602, a search result or series of search results 111 may be 
returned and displayed. This display may take place in the 
search interface 107, for example. The search results may be, 
for example, the search result 603, 605, 606, or 608. Once the 
search result 111 is received by the one or more devices 102 
or proxy server 201, the URL value for each of the search 
results (e.g., 603, 605, 606, or 608) may be substituted with a 
preview link in the form of a textual description of the par 
ticular file format associated with the URL. However, as is 
depicted here in FIG. 6, the search results may merely display 
the URL value itself. Once the URL value is displayed, a user 
101 may be free to perform a mouse-over, or other type of 
input/output operation such that a preview frame 607 is gen 
erated and displayed. Illustrated within this preview frame 
607 is, for example, a further search result 609 and search 
result 610, or more accurately a link 609 and link 610. These 
links 609 and 610 are links that appear on the Web page 
associated with the URL value associated with the search 
result 603. In some cases the complete Web page associated 
with the URL value for the search result 603 may be displayed 
in the preview frame 607. In other cases, only certain portions 
of the Web page associated with URL illustrated in search 
result 603 may be shown. The dimensions of preview frame 
607 may be determined by the user 101 at setup time such that 
the preview frame 607 may take up more or less area of the 
search interface 107, or as illustrated here the GUI 600. 

In some embodiments, preview frame 607 is generated 
using technologies including Asynchronous JavaScript and 
XML (AJAX), Dynamic HTML (DHTML), Java applet, or 
other Suitable technology. For example, upon the mouse-over 
of a URL value written in XML, a piece of JavaScript code 
may be executed that retrieves certain types of preview frame 
data. This preview frame data may include certain user-based 
settings including the area of the preview frame, default view 
functionality (e.g., whether media player buttons will appear 
by default, whether a certain plug-in will be a default plug-in 
etc.), whether multiple preview frames may appear, and other 
suitable functionality. After the preview frame data is 
retrieved, the window for the preview frame is generated 
based on this retrieved data. Once generated, the preview data 
stream is received, decoded, and placed into a buffer for 
playing in the preview frame. Once the preview data con 
tained in the buffer is exhausted (e.g., played), then an addi 
tional call is made to the application server 113 for additional 
preview data. In certain cases, principles of Socket program 
ming may be applied Such that the preview frame data may by 
sent to a particular port. 

FIG. 7 is an example GUI 700 illustrating various search 
results and preview links in the form of textual representa 
tions of URL values. Illustrated is a search result 705 with a 
textual representation 701 referencing the search result and 
content associated with that search result. For example, here 
the textual representation 701 titled “View as Flash denotes 
that the search result 705 may be viewed as a FLASHTM file or 
data stream in the preview frame 702. With regard to the 
preview frame 702, a group of media player functions 704 are 
depicted such that if the user 101 decides to preview the 
preview data stream (e.g., here a flash-based preview data 
stream) associated with the search result 705, they may do so 
using various media player functions (e.g., stop, play, fast 
forward, reverse, and mute sound). Illustrated within the pre 
view frame 702 is a display area 703 depicting an image 
arising from the streaming of the preview data 115ultimately 
to the preview frame 702. 
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FIG. 8 is an example GUI 800 illustrating the search result 
705 viewed as a PDFTM. Shown is a preview link in the form 
of a textual description 801 of a URL associated with the 
search result 705 wherein the search result 705 may be a 
“Viewed as a PDF file. Using the preview frame 802, a user, 
such as user 101, may view a search result as a PDFTM file as 
opposed to a FLASHTM file in the preview frame 802. Again 
illustrated is a series of media player buttons or a group of 
media player buttons 804 that may be used in this case to view 
a PDFTM file as opposed to a flash-based data stream (e.g., an 
SWF file). This PDFTM is displayed in display area 803. 

FIG. 9 is an example GUI 900 illustrating the display of 
slides associated with the PPT file within a preview frame 
902. Shown is a search result 906 wherein a preview link in 
the form of a textual description 901 states “View as PPT as 
a way to view the data associated with the textual description 
and underlying URL value. In some cases, the text description 
901 may be an icon (see e.g., FIG. 10 below) or other suitable 
text (e.g. “View as Slide', or “Preview'). Once accessed by, 
for example, a user 101, one or more of the slides associated 
with the PPT file may be displayed in a preview frame 902, 
and, more particularly, in the display area 904. A user 101 
using a selection indicia 905 may be able to manipulate, for 
example, a scroll bar 903 to scroll through the various slides 
associated with PPT, jump from one slide to another slide in 
order, out of order, and in any order user 101 deems necessary. 
In some embodiments, the slides associated with the PPT file 
are individually sent as a preview data stream 115 to the one 
or more devices 102 using the search interface 107. Put 
another way, in some embodiments the entire PPT file is not 
provided for viewing within the preview frame 902, rather 
only individual slides are provided. In some cases, this pro 
cess for sending individual slides may involve converting, for 
example, the PPT file to a FLASHTM file or PDFTM file prior 
to sending the slide to the preview frame. 

FIG. 10 is an example GUI 1000 illustrating the use and 
execution of preview links in the form of iconic representa 
tions. Illustrated is a preview link 1001 in the form of an 
iconic representation showing a link to a FLASHTM file, and 
a preview link 1002 illustrating an iconic representation of a 
preview link to a PDFTM file. Further illustrated are preview 
links 1003 (e.g., an icon representing a HTML file) and a 
preview link 1004 (e.g., an icon representing a PPTTM file). 
Also shown is the execution of the preview link 1002 that 
results in the display of the previously illustrated preview 
frame 802. 

FIG. 11 is an example GUI 1100 illustrating the use and 
execution of preview links in the form of iconic representa 
tions to generate advertisements. Shown is an advertisement 
that fetched and displayed when the preview link 1001 is 
executed. This advertisement is displayed in display area 
1101, wherein this display area 1101 is split into a frame 1102 
and a frame 1103. Here the frame 1102 contains the adver 
tisement, while the frame 1103 contains the previewed con 
tent. As more fully illustrated below, this advertisement may 
be fetched from the application server 113, or from a separate 
remotely located application server. Further, this advertise 
ment may be fetched before, after, or contemporaneous with 
the data contained in the preview data stream 115. 

FIG. 12 is an example GUI 1200 illustrating an e-mail 
client shown as an e-mail client 1201. This e-mail client (e.g., 
a document generator) may be, for example, an HTML-based 
e-mail client, or some other Suitable e-mail client, and, more 
specifically, the interface for this e-mail client. Further, illus 
trated is a URL 1202 associated with an e-mail message. In 
certain cases, a user 101 may, for example, perform a mouse 
over or other operation on the URL value such that a preview 
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10 
frame 1203 is generated containing a display area 1204. In 
certain cases, the URL value may be an attachment to an 
email that may be retrieved. This preview frame 1203 will 
enable, for example, the recipient of the e-mail message (e.g., 
Steve Smith) to preview content referenced in an e-mail, 
which in this case is video content. They may be able to 
preview this content without having to actually change Web 
pages or go to the Web site containing the referenced digital 
COntent. 

FIG. 13 is an example GUI 1300 illustrating an electronic 
document 1301. Shown is an electronic document 1301 con 
taining a URL value 1302. This document may be created 
with a document generator such as an HTML editor, word 
processing application, or other Suitable document generator. 
When the user 101 performs a mouse-over, or other type of 
input/output operation on the URL 1302, a preview frame 
1303 appears containing a display area 1304. In this particular 
example, a display area 1304 illustrates the Web page asso 
ciated with the URL 1302 embedded in the electronic docu 
ment 1301. In certain cases, a user 101 is able to preview a 
Web page referenced by a URL embedded in electronic docu 
ments (e.g., 1301) using a preview frame Such as preview 
frame 1303. This will allow a user 101 to preview a Web page 
without having to actually go to that Web page and thereby 
divert their attention away from, for example, electronic 
document 1301. 

Example Method 

FIG. 14 is a block diagram of a example computer system 
in the form of an application server 113, and some of the 
functional blocks associated therewith. In some embodi 
ments, these blocks may be implemented in hardware, firm 
ware, or even software. Illustrated is a application server 113 
that includes a receiver 1401 to receive a digital content 
request relating to digital content accessible using a resource 
identifier, a first retriever 1404 to retrieve the digital content 
using the resource identifier, a converting engine 1405 to 
convert the digital content into formatted digital content hav 
ing a file format different from that of the digital content, and 
compatible to be displayed in a preview frame, and a trans 
mitter 1406 to transmit the formatted digital content. Further, 
the transmitter 1406 may be used to transmit the formatted 
digital content as a preview data stream. Additionally, the 
resource identifier may be a resource identifier that identifies 
a source from which the digital content is retrievable. Further, 
the digital content request for application server 113 may 
include at least one of a resource identifier, preview frame 
data, or plug-in Support data. Additionally, in Some embodi 
ments, the application server 113 may include a second 
retriever 1402 to retrieve the digital content from a source 
identified by the resource identifier, the source being a native 
data source. Moreover, this second retriever 1402 may also 
retrieve the digital content from a source identified by the 
resource identifier, the source being a remotely located third 
party content Source. A comparison engine 1403 may also be 
part of the application server 113 to compare a first format 
relating to the digital content to a second format Supported by 
the preview frame to determine whether a conversion from 
the first format to a second format needs to take place. 

FIG. 15 is a block diagram of an example computer system 
in the form of a devices 102, and some of the functional 
blocks associated therewith. In some embodiments, these 
blocks may be implemented in hardware, firmware, or even 
software. Illustrated is a devices 102 that includes a first 
receiver 1501 to receive an search result, the search result 
containing a resource identifier, an extractor 1502 to extract 
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the resource identifier from the search result, and associating 
a file format description with the resource identifier, and a first 
interpreter 1503 to interpret and display the search result and 
the file format description. This device 102 may also include 
a selection engine 1504 to select the file format description, 
the selecting conducted using an Input/Output (I/O) device, 
and a generator 1505 to generate a preview request, the pre 
view request containing the resource identifier. Also, a 
resource identifier 1506 may also be implemented to identify 
the resource identifier to determine a supported file format. 
Additionally implemented may be a plug-in application 1507 
associated with a browser application to extract the resource 
identifier from the search result, and associating the file for 
mat description with the resource identifier. Moreover, a 
browser application 1508 may be implemented to interpret 
and display the search result and the file format description. 
Further, implemented may be the generator 1505 to generate 
a preview frame, the preview frame taking up less display area 
than an associated primary application, and used to display 
digital content identified by the resource identifier, a second 
receiver 1509 to receive a preview data stream, the preview 
data stream containing the digital content in a format Sup 
ported by the preview frame, and a second interpreter 1510 to 
interpret and display the digital content in the preview frame. 
In some embodiment, a document generator may be used to 
generate a document, to insert a resource identifier into this 
document and to associate a file format description with this 
resource identifier, the file format description to be used to 
display content in a preview frame. This document generator 
and association engine may reside on, for example, the one or 
more devices 102. 

FIG. 16 is a dual stream flowchart illustrating an example 
method 1600. Illustrated as a first stream titled “Client Side. 
and a second stream titled “Web Services Side.” Starting with 
the Client Side, a search result 111 may be provided to a client 
device, such as one or more of the devices 102 or even the 
previously illustrated proxy server 201. Once the search 
results 111 are received, an operation 1601 is executed that 
actually receives the search results wherein the search results 
may be, for example, encoded in HTML. Next, an operation 
1602 is executed that renders the search results such that the 
search results may be displayed in a browser application. 
Then, an operation 1603 is executed that determines the prox 
imity of a selection indicia (e.g., a mouse pointer) to a URL 
displayed as a part of the search result 111. The decisional 
operation 1604 is then executed that determines whether or 
not the selection indicia is actually within the same proximity 
as the displayed URL. In cases where decisional operation 
1604 evaluates to “false.” then operation 1603 is re-executed. 
However, in cases where decisional operation 1604 evaluates 
to “true, then a further operation 1605 is executed that 
requests the content associated with the URL via a preview 
request 112. This preview request 112 is then sent to the 
application server 113. 

With regard to the Web Services side of the dual stream 
flowchart, an operation 1606 is executed that receives the 
preview request 112. Next, a decisional operation 1607 is 
executed that determines whether or not the content illus 
trated within the preview request 112 is contained within the 
content cache 114 that is operatively coupled to the applica 
tion server 113. In certain cases, the content in the cache may 
be converted content, while in other cases the content may 
still be in its original format where this original format is 
supported by the one or more devices 102. In cases where 
decisional operation 1607 evaluates to “true,” a further opera 
tion 1611 is executed that actually retrieves the content from 
the content cache 114. This retrieval may be based on the 
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12 
uniquely identifying URL value associated with the particu 
lar requested content contained in the preview request 112. 
When this content is retrieved from the content cache 114 by 
the execution of the operation 1611, a further operation 1612 
may be executed that generates the previously illustrated 
preview data stream 115. In cases where decisional operation 
1607 evaluates to “false an operation 1608 is executed that 
requests content from a third party (e.g., 117, 119, or 120). 
Next, an operation 1609 is executed that receives the content 
(e.g., requested content in original format 118) from the third 
party. Once received, this request content is stored into the 
content cache 114 via the execution of an operation 1610. 
After storage into the content cache 114, wherein this content 
is stored based on the uniquely identifying URL value, the 
previously illustrated operation 1612 is executed wherein a 
preview data stream 115 is generated. This preview data 
stream 115, whether containing content retrieved from a third 
party or content retrieved from the content cache 114, is then 
transmitted back to the one or more devices 102 or proxy 
server 201 (e.g., referenced herein as the Client's Side). An 
operation 1613 is executed that receives the requested pre 
view, which in this case is the preview data stream 115. Then, 
an operation 1614 is executed that displays or plays the 
requested preview in the previously illustrated preview frame 
607, 702, 802,902, 1003, or 1103. 

FIG. 17 is a flowchart illustrating an example method used 
to execute operation 1601. Illustrated is an operation 1701 
that parses a search results (e.g., 111) looking for URL data. 
Next, an operation 1702 is executed that retrieves a list of 
supported plug-ins from, for example, a plug-in library 1703. 
Then, an operation 1704 is executed that inserts a preview link 
as a textual description or iconic representation to be associ 
ated with the appropriate URL value. This preview link is then 
inserted into search results to be displayed by a primary 
application Such as a browser. For example, in Some embodi 
ments, a URL value otherwise displayed as a part of a Web 
page depicting various search results is replaced with a tex 
tual representations, such as “View as flash” or “View as 
PDF (see e.g., 701, 801 or 901). Further, the an iconic 
representation may be used (see e.g., ...). In other cases, the 
URL value itselfis illustrated (see e.g., search result 603, 605, 
606, or 608). 

FIG. 18 is a flowchart illustrating an example method used 
to execute operation 1704. Illustrated is an operation 1801 
that receives URL data and a list of supported plug-ins. Once 
this URL data and list of Supported plug-ins is received, a 
decisional operation 1802 is executed wherein the decisional 
operation 1802 determines the file type associated with URL. 
In certain cases, a URL data will explicitly state the particular 
file type to which it points, such as a PDFTM file, an SWFTM 
file, or even a PPTTM file. In other cases, however, this file type 
descriptor may not be present in the URL data such that the 
URL data will actually have to be used (e.g., a link executed 
by the browser or plug-in application), executed to determine 
the file type. In cases where decisional operation 1802 evalu 
ates to “true' (e.g., the file type can be known from examining 
the URL data), a further decisional operation 1804 is 
executed. In cases where decisional operation 1802 evaluates 
to “false.” an operation 1803 is executed that initiates a ses 
sion setup to determine a file type. In certain cases where the 
file type cannot be gleaned from the URL data itself, the URL 
data must be used, as previously illustrated, to determine what 
the file type is associated with the URL data. This may 
involve, for example, actually initiating a setup (e.g., trans 
mitting a setup data packet 401) Such that the file type can be 
determined. Once operation 1803 is executed and the file type 
determined, the previously referenced decisional operation 
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1804 may be executed wherein a determination is made as to 
whether or not the file type is supported. In cases where 
decisional operation 1804 evaluates to “false.” an operation 
1806 is executed that transmits an unsupported format mes 
sage. In cases where decisional operation 1804 evaluates to 
“true,” a further operation 1805 is executed that proceeds with 
inserting a preview link into the search results (e.g., 701,801, 
or 901). 

FIG. 19 is a flowchart illustrating an example method used 
to execute operation 1605 used to generate a preview request 
112. Illustrated is an operation 1901 that retrieves URL data 
from particular search results and the Supported plug-in data 
from a plug-in library. Once this information is retrieved, an 
operation 1902 is executed that initiates a session using, for 
example, the session setup packet 401, wherein the session 
may be a SIP session, RTSP session, or some other suitable 
session. During the course of initiating a session, certain 
types of formatting data may be transmitted along, as illus 
trated in FIG. 5, with the session setup data packet 401. This 
data may include, for example, preview frame information. 
Next, an operation 1903 is executed that renders a preview 
frame based on preview frame dimensions and settings. This 
settings information may be obtained from a settings data 
store 1905. Then, an operation 1904 is executed that may 
retrieve advertisements for display in the preview frame. 
These advertisements may be text based, images, video, 
audio, audio/video or some combination of these formats. 

In some embodiments, operation 1904 may be imple 
mented in any one of a number of ways. For example, in one 
embodiment, the advertisements retrieved by operation 1704 
may reside natively on the one or more devices 102, the proxy 
server 201, or may be sent by, for example, the application 
server 113 prior to the display of the preview data stream 115 
within the preview frame (e.g., 607, 702, 802, 902, 1203, or 
1303). In another, or even the same example embodiment, the 
advertisements (e.g., advertising data) need not be fetched 
prior to (e.g., rather may be retrieved after or contemporane 
ously with) the receiving of preview data stream 115. This 
advertising data may be independently fetched once data 
from the preview data steam 115 is received (e.g., may be 
retrieved on the basis of preview data stream content or search 
result query). Moreover, this fetching may be dynamic in 
nature such that the advertising data is constantly fetched, or 
fetched based upon the selection of certain preview links, 
such that a selected preview link dictates the type of adver 
tising data to be fetched. Further, in some embodiments, this 
advertising data can be shown in a separate frame embedded 
within preview frame (see e.g., display area 1101, and frames 
1102 and 1103). Additionally, this advertising data may be 
retrieved form one or more servers remotely located from the 
application server 113 and/or the one or more devices 102. 

FIG. 20 is a dual stream flowchart illustrating an example 
method used to execute operation 1608. Illustrated is a first 
stream titled “Web Services Side” and a second steam titled 
“Third Party Content Side.” This Web Services Side may, for 
example, illustrate the functionality and operations associ 
ated with the application server 113, whereas the Third Party 
Content Side may show the functionality and operations asso 
ciated with a third-party content site 117, 119, or even 120. 
Illustrated is an operation 2001 that transmits a content 
request, for example derived from a preview request 112, as a 
request for content 116 to a third-party content site such as 
third-party content site 117. Residing on third-party content 
site 117 is an operation 2002 that, when executed, receives a 
request for content. Once received, an operation 2003 is 
executed that actually retrieves the content from, for example, 
a content database 2004. This request for content 116 may be, 
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14 
for example, an HTTP-based content request, wherein HTTP 
is used to access this content, or may be, for example, an 
RTSP-based content request. Next, an operation 2005 is 
executed that actually transmits the retrieved content 
wherein, more specifically, the content is the requested con 
tent in its original format as depicted herein by 118. Further, 
an operation 2006 is executed that resides on, for example, the 
application server 113 that when executed receives the 
request for content as the requested content in original format 
118. Once received, a decisional operation 2007 is executed 
that determines whether the format of the requested content 
118 is supported on the client side (e.g., that is, whether it is 
supported by, for example, the one or more devices 102 or 
even proxy server 201). In cases where decisional operation 
2007 evaluates to “true.” an operation 2010 is executed that 
actually transmits the preview data as, for example, a preview 
data stream 115. 

In cases where the format is not supported on the clients 
side (e.g., decisional operation 2007 evaluates to “false'), a 
further operation 2008 is executed that converts the requested 
content from its original format to a format Supported by the 
client side, and stores this converted content. For example, if 
the requested content in original format 118 is formatted as a 
MICROSOFT WORDTM document it may be converted to, 
for example, a PDFTM file. And again, if the requested content 
is a Motion Picture Expert Group (MPEG) formatted file it 
may be converted to an SWF file. Upon conversion, the 
requested and now converted contentis stored into the content 
cache 114 for future use. Once conversion takes place and the 
previously illustrated operation 2010 is executed, the con 
verted contentis provided to the preview frame as the preview 
data stream 115. 

In certain cases the converted content is only streamed to 
the preview frame and is not provided as an entire file to the 
preview frame. In some embodiments, the application server 
113 may contain a plurality of applications that the client side 
device (e.g., one or more of the devices 102 and/or proxy 
server 201) may not have, but that the application server 113 
does have. This may allow, for example, for the user 101 to 
have access to a wider variety of digital content than they 
would otherwise be able to have access to by virtue of the fact 
that they were notable or notable to support a particular file 
format due to certain limitations associated with the software 
residing on the one or more devices 102 or proxy server 201. 
This conversion process or operation as illustrated in 2008 
may be provided to the user 101 on a pay-per-use basis, a 
subscription basis, or some other basis whereby the user 101 
may pay to use this conversion operation. In other cases, 
however, there is no payment by the user 101 for this conver 
sion operation. 

FIG. 21 is a flowchart illustrating an example method used 
to execute operation 1611. Illustrated is an operation 2101 
that receives a content cache identifier such as a URL value. 
Once received, an operation 2102 is executed that retrieves 
content from the content cache database 114. This retrieval 
may be based on using, for example, a Structured Query 
Language (SQL) call or some other type of database call. 
Next, an operation 2103 is executed that transmits the content 
from the cache as a content or cache value 2104. Then, an 
operation 2105 is executed that tracks the cache based upon 
certain update instructions, these update instructions pro 
vided by a cache instruction set 2106. In certain cases the 
cache instruction set may instruct a decisional operation 2107 
to execute that determines whether the data in the cache has 
expired. In cases where decisional operation 2107 evaluates 
to “false a termination operation 2109 is executed. In cases 
where a decisional operation 2107 evaluates to “true,” a fur 
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ther operation 2108 is executed that updates the cache, such as 
the content cache 114. This update may be in the form of for 
example, deleting certain types of expired data files that are 
expired based on some type of time value as defined in the 
content cache instruction set 2106. 

FIG.22 is a flowchart illustrating an example method used 
to execute operation 1614. Illustrated is an operation 2201 
that parses a preview data stream 115 wherein this preview 
data stream 115 may be in the form of portions of an SWF file. 
Next, an operation 2202 is executed that retrieves a plug-in 
using a primary application Such as a browser, and then inter 
prets this preview data stream 115 using the plug-in. For 
example, this plug-in may be a FLASHTM plug-in associated 
with a browser application. This plug-in may be obtained 
from, for example, a plug-in library 2203 that resides on the 
one or more devices 102, or the proxy server 201. Next, an 
operation 2204 is executed that displays or plays the preview 
data coming from the preview data stream 115 and a preview 
frame, such as preview frame 607, 702, 802, 902, 1003, or 
1103. 

In some embodiments, a method is illustrated as including 
receiving a digital content request relating to digital content 
accessible using a resource identifier (see e.g., operation 
1606), retrieving the digital content using the resource iden 
tifier (see e.g., operation 1611), converting the digital content 
into formatted digital content having a file format different 
from that of the digital content, and compatible to be dis 
played in a preview frame (see e.g., operation 2008), and 
transmitting the formatted digital content (see e.g., operation 
1612). Additionally, in some embodiments, a method is illus 
trated as including receiving a search result, the search result 
containing a resource identifier (see e.g., operation 1601), 
extracting the resource identifier from the search result, and 
associating a file format description with the resource identi 
fier (see e.g., operation 1601), and interpreting and displaying 
the search result and the file format description (see e.g., 
operation 1602). 

Example Database 

Some embodiments may include the various databases 
(e.g., 114) being relational databases or in some cases OLAP 
based databases. In the case of relational databases, various 
tables of data are created and data is inserted into, and/or 
selected from, these tables using SQL or some other database 
query language known in the art. In the case of OLAP data 
bases, one or more multi-dimensional cubes or hypercubes 
containing multidimensional data from which data is selected 
from or inserted into using MDX may be implemented. In the 
case of a database using tables and SQL, a database applica 
tion such as, for example, MYSQLTM, SQLSERVERTM, 
Oracle 8ITM, 10GTTM, or some other suitable database appli 
cation may be used to manage the data. In this, the case of a 
database using cubes and MDX, a database using Multidi 
mensional On Line Analytic Processing (MOLAP), Rela 
tional On Line Analytic Processing (ROLAP), Hybrid Online 
Analytic Processing (HOLAP), or some other suitable data 
base application may be used to manage the data. These tables 
or cubes made up of tables, in the case of for example, 
ROLAP, are organized into a RDS or Object Relational Data 
Schema (ORDS), as is known in the art. These schemas may 
be normalized using certain normalization algorithms so as to 
avoid abnormalities such as non-additive joins and other 
problems. Additionally, these normalization algorithms may 
include Boyce-Codd Normal Form or some other normaliza 
tion, optimization algorithm known in the art. 
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FIG. 23 is an example Relational Data Schema (RDS) 

relating to various data tables that may be contained on, for 
example, the content cache 114. Illustrated is a table 2301 
titled “Format Library” that may contain the various formats 
that are supported by the application server 113. These for 
mats may be, for example, a string data type description of 
for example, a PPTTM file, an SWFTM file, a PDFTM file, or 
Some other Suitable Supported format. Further, an application 
library table 2302 is illustrated that contains the actual appli 
cations associated with the particular formats. Here, for 
example, an application may be stored as a Binary Large 
Object (BLOB) in its entirety, and may be accessed for the 
purposes of conversion as illustrated in operation 1608. Addi 
tionally, a table 2303 is illustrated that contains content, time, 
and date information. For example, contained within this 
table may be a content and date data type, a string data type, 
or Some other Suitable data type for representing the date upon 
which a particular piece of digital content was stored into the 
content cache 114. Further, a table 2304 is illustrated, titled 
“Content Library.” This table 2304 may contain the actual 
cached digital content, wherein this digital content is cached 
in the form of a BLOB data type, or other suitable data types 
such that a PDFTM file, SWFTM file, PPTTM file, or other 
supported file as defined in the format library 2301 may be 
stored. Further, a table 2305 titled “Rules Library” may also 
reside on the content cache 114 database. This rules library 
may contain certain rules relating to, for example, determin 
ing whether or not a piece of content stored in the content 
library 2304 is stale, or otherwise should be removed due to 
its age or other types of rules. Further, a unique identifier table 
2306 is illustrated wherein each of the entries in the various 
tables (e.g., 2301, 2302, 23.03, 2304, or 2305) are uniquely 
identified. In certain cases, as previously illustrated, the URL 
value for a particular piece of content may serve as a uniquely 
identifying value for each of the tables. 
A Three-Tier Architecture 

In some embodiments, a method is illustrated as imple 
mented in a distributed or non-distributed software applica 
tion designed under a three-tier architecture paradigm, 
whereby the various components of computer code that 
implement this method may be categorized as belonging to 
one or more of these three tiers. Some embodiments may 
include a first tier as an interface (e.g., an interface tier) that is 
relatively free from application processing. Further, a second 
tier may be a logic tier that performs application processing in 
the form of logical/mathematical manipulations of data input 
ted through the interface level, and communicates the results 
of these logical/mathematical manipulations to the interface 
tier, and/or to a backend or storage tier. These logical/math 
ematical manipulations may relate to certain business rules or 
processes that govern the Software application as a whole. A 
third storage tier may be a persistent storage medium or 
non-persistent storage medium. In some cases, one or more of 
these tiers may be collapsed into another, resulting in a two 
tier architecture, or even a one-tierarchitecture. For example, 
the interface and logic tiers may be consolidated, or the logic 
and storage tiers may be consolidated, as in the case of a 
software application with an embedded database. This three 
tier architecture may be implemented using one technology, 
or, as will be discussed below, a variety of technologies. This 
three-tier architecture and the technologies through which it 
is implemented, may be executed on two or more computer 
systems organized in a server-client, peer-to-peer, or so some 
other suitable configuration. Further, these three tiers may be 
distributed between more than one computer system as vari 
ous Software components. 
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Component Design 
Some example embodiments may include the above illus 

trated tiers, and processes or operations that make them up, as 
being written as one or more software components. Common 
to many of these components is the ability to generate, use, 
and manipulate data. These components, and the functional 
ity associated with each, may be used by client, server, or peer 
computer systems. These various components may be imple 
mented by a computer system on an as-needed basis. These 
components may be written in an object-oriented computer 
language Such that a component oriented, or object-oriented 
programming technique can be implemented using a Visual 
Component Library (VCL), Component Library for Cross 
Platform (CLX), Java Beans (JB), Java Enterprise Beans 
(EJB), Component Object Model (COM), Distributed Com 
ponent Object Model (DCOM), or other suitable technique. 
These components may be linked to other components via 
various Application Programming interfaces (APIs), and then 
compiled into one complete server, client, and/or peer soft 
ware application. Further, these APIs may be able to commu 
nicate through various distributed programming protocols as 
distributed computing components. 
Distributed Computing Components and Protocols 
Some example embodiments may include remote proce 

dure calls being used to implement one or more of the above 
illustrated components across a distributed programming 
environment as distributed computing components. For 
example, an interface component (e.g., an interface tier) may 
reside on a first computer system remotely located from a 
Second computer System containing a logic component (e.g., 
a logic tier). These first and second computer systems may be 
configured in a server-client, peer-to-peer, or some other suit 
able configuration. These various components may be written 
using the above illustrated object-oriented programming 
techniques and can be written in the same programming lan 
guage or a different programming language. Various proto 
cols may be implemented to enable these various components 
to communicate regardless of the programming language 
used to write these components. For example, a component 
written in C++ may be able to communicate with another 
component Written in the Java programming language using a 
distributed computing protocol such as a Common Object 
Request Broker Architecture (CORBA), a Simple Object 
Access Protocol (SOAP), or some other suitable protocol. 
Some embodiments may include the use of one or more of 
these protocols with the various protocols outlined in the 
Open Systems Interconnection (OSI) model, or Transmission 
Control Protocol/Internet Protocol (TCP/IP) protocol stack 
model for defining the protocols used by a network to transmit 
data. 
A System of Transmission Between a Server and Client 
Some embodiments may use the OSI model or TCP/IP 

protocol stack model for defining the protocols used by a 
network to transmit data. In applying these models, a system 
of data transmission between a server and client, or between 
peer computer systems is illustrated as a series of roughly five 
layers comprising: an application layer, a transport layer, a 
network layer, a data link layer, and a physical layer. In the 
case of Software having a three-tier architecture, the various 
tiers (e.g., the interface, logic, and storage tiers) reside on the 
application layer of the TCP/IP protocol stack. In an example 
implementation using the TCP/IP protocol stack model, data 
from an application residing at the application layer is loaded 
into the data load field of a TCP segment residing at the 
transport layer. This TCP segment also contains port infor 
mation for a recipient Software application residing remotely. 
This TCP segment is loaded into the data load field of an IP 
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datagram residing at the network layer. Next, this IP datagram 
is loaded into a frame residing at the data link layer. This 
frame is then encoded at the physical layer, and the data 
transmitted over a network Such as the Internet, Local Area 
Network (LAN), Wide Area Network (WAN), or some other 
Suitable network. In some cases, Internet refers to a network 
of networks. These networks may use a variety of protocols 
for the exchange of data, including the aforementioned TCP/ 
IP, and additionally ATM, SNA, SDI, or some other suitable 
protocol. These networks may be organized within a variety 
of topologies (e.g., a star topology), or structures. 
A Computer System 

FIG. 24 shows a diagrammatic representation of a machine 
in the example form of a computer system 2400 that executes 
a set of instructions to perform any one or more of the meth 
odologies discussed herein. In alternative embodiments, the 
machine operates as a standalone device or may be connected 
(e.g., networked) to other machines. In a networked deploy 
ment, the machine may operate in the capacity of a server or 
a client machine in server-client network environment or as a 
peer machine in a peer-to-peer (or distributed) network envi 
ronment. The machine may be a PC, a tablet PC, a Set-Top 
Box (STB), a PDA, a cellular telephone, a Web appliance, a 
network router, Switch or bridge, or any machine capable of 
executing a set of instructions (sequential or otherwise) that 
specify actions to be taken by that machine. Further, while 
only a single machine is illustrated, the term “machine' shall 
also be taken to include any collection of machines that indi 
vidually or jointly execute a set (or multiple sets) of instruc 
tions to perform any one or more of the methodologies dis 
cussed herein. Example embodiments can also be practiced in 
distributed system environments where local and remote 
computer systems, which are linked (e.g., either by hard 
wired, wireless, or a combination of hardwired and wireless 
connections) through a network, both perform tasks such as 
those illustrated in the above description. 
The example computer system 2400 includes a processor 

2402 (e.g., a Central Processing Unit (CPU), a Graphics 
Processing Unit (GPU) or both), a main memory 2401, and a 
static memory 2406, which communicate with each other via 
a bus 2403. The computer system 2400 may further include a 
video display unit 2410 (e.g., a Liquid Crystal Display (LCD) 
or a Cathode Ray Tube (CRT)). The computer system 2400 
also includes an alphanumeric input device 2417 (e.g., a 
keyboard), a User Interface (UI) cursor controller 2411 (e.g., 
a mouse), a disk drive unit 2416, a signal generation device 
2446 (e.g., a speaker) and a network interface device (e.g., a 
transmitter) 2424. 
The drive unit 2416 includes a machine-readable medium 

2445 on which is stored one or more sets of instructions and 
data structures (e.g., Software) embodying or used by any one 
or more of the methodologies or functions illustrated herein. 
The Software may also reside, completely or at least partially, 
within the main memory 2401 and/or within the processor 
2402 during execution thereof by the computer system 2400, 
the main memory 2401 and the processor 2402 also consti 
tuting machine-readable media 2445. 
The instructions 2412 may further be transmitted or 

received over a network 2426 via the network interface device 
2424 using any one of a number of well-known transfer 
protocols (e.g., HTTP Session Initiation Protocol (SIP)). 
The term “machine-readable medium’ should be taken to 

include a single medium or multiple media (e.g., a centralized 
or distributed database, and/or associated caches and servers) 
that store the one or more sets of instructions. The term 
“machine-readable medium’ shall also be taken to include 
any medium capable of storing, encoding, or carrying a set of 
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instructions for execution by the machine and that cause the 
machine to performany of the one or more of the methodolo 
gies illustrated herein. The term “machine-readable medium’ 
shall accordingly be taken to include, but not be limited to, 
Solid-state memories, optical and magnetic medium, and car 
rier wave signals. 
Marketplace Applications 

In some embodiments, persons conducting on-line 
searches may want to preview the digital content linked to be 
the various search results. This preview will allow the search 
to review this digital content without having to leave the Web 
page displaying the search results. In some cases, the user will 
be able to sample the digital content associated with multiple 
search results. In one embodiment, the user will use a preview 
frame to sample this digital content. The preview frame may 
be a plug-in or other Suitable browser associated application. 
The preview frame may be executed by the user associating a 
pointer position determined via an input device Such as a 
mouse with the location of a Web page as illustrated in a 
search result (e.g., a URL embedded in the search result). A 
preview request may be then sent out to a Web services server 
that may retrieve the request preview data. In some cases, 
once retrieved, the preview data may be converted into some 
type of suitable format that the preview frame may be able to 
SC. 

The Abstract of the Disclosure is provided to comply with 
37 C.F.R. S1.72(b), requiring an abstract that allows the 
reader to quickly ascertain the nature of the technical disclo 
sure. It is submitted with the understanding that it will not be 
used to interpret or limit the scope or meaning of the claims. 
In addition, in the foregoing Detailed Description, it can be 
seen that various features are grouped together in a single 
embodiment for the purpose of streamlining the disclosure. 
This method of disclosure is not to be interpreted as reflecting 
an intention that the claimed embodiments require more fea 
tures than are expressly recited in each claim. Rather, as the 
following claims reflect, inventive subject matter lies in less 
than all features of a single disclosed embodiment. Thus the 
following claims are hereby incorporated into the Detailed 
Description, with each claim standing on its own as a separate 
embodiment. 

What is claimed is: 
1. A method comprising: 
receiving a digital content request relating to digital con 

tent accessible using a resource identifier, the digital 
content request specifying a format selection; 

retrieving the digital content using the resource identifier, 
the digital content having a first file format, the first file 
format specific to a first application; 

converting, using one or more processors, the digital con 
tent into formatted digital content having a second file 
format specific to a second application, the second file 
format corresponding to the format selection and being 
different from the first file format, the formatted digital 
content compatible to be displayed in a preview frame; 
and 

transmitting the formatted digital content as part of a user 
interface including an indication that the digital content 
is available in the first file format and the second file 
format. 

2. The method of claim 1, further comprising the transmit 
ting of the formatted digital content wherein the formatted 
digital content is transmitted as a preview data stream. 

3. The method of claim 1, wherein the resource identifier is 
a resource identifier that identifies a source from which the 
digital content is retrievable. 
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4. The method of claim 1, wherein the digital content 

request includes preview frame data or plug-in support data. 
5. The method of claim 1, further comprising retrieving the 

digital content from a source identified by the resource iden 
tifier, the Source being a native data source. 

6. The method of claim 1, further comprising retrieving the 
digital content from a source identified by the resource iden 
tifier, the Source being a remotely located third-party content 
SOUC. 

7. The method of claim 1, further comprising comparing 
the first file format of the digital content to the second file 
format compatible to be displayed by the preview frame to 
determine whether to convert the first fileformat to the second 
file format. 

8. A method comprising: 
receiving a search result a resource identifier, the resource 

identifier used to retrieve digital content having a first 
file format specific to a first application, the resource 
identifier including a first file format description indi 
cating the first file format; 

extracting, using one or more processors, the resource 
identifier from the search result: 

associating a second file format description with the 
resource identifier, the second file format description 
indicating a second file format specific to a second appli 
cation; and 

displaying the search result at a first location in a user 
interface and, proximate to the first location, displaying 
a preview link indicating the second file format descrip 
tion, the user interface including an indication that the 
digital content is available in the first file format and the 
second file format. 

9. The method of claim 8, further comprising: 
receiving a selection of the preview link indicating the 

second file format description from two or more preview 
links respectively indicating two or more Supported file 
formats; and 

generating a preview request, the preview request contain 
ing the resource identifier and the second file format 
description. 

10. The method of claim 8 further comprising using the 
resource identifier to determine a supported file format. 

11. The method of claim 8, further comprising using a 
plug-in application associated with a browser application to 
extract the resource identifier from the search result, and 
associating the second file format description with the 
resource identifier. 

12. The method of claim 8, further comprising using a 
proxy server to extract the resource identifier from the search 
result, and associating the second file format description with 
the resource identifier. 

13. The method of claim 8, further comprising using a 
search engine to extract the resource identifier from the search 
result, and associating the first file format description with the 
resource identifier. 

14. The method of claim 8, further comprising using a 
browser application to display the search result and the sec 
ond file format description. 

15. The method of claim 8, further comprising: 
generating a preview frame, the preview frame taking up 

less display area than an associated primary application, 
and used to display the digital content identified by the 
resource identifier; 

receiving a preview data stream, the preview data stream 
containing the digital content in the second file format; 
and 

displaying the digital content in the preview frame. 
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16. A system comprising: 
a receiver to receive a digital content request relating to 

digital content accessible using a resource identifier, the 
digital content request specifying a format selection; 

a first retriever to retrieve the digital content using the 
resource identifier, the digital content having a first file 
format, the first file format specific to a first application: 

a converting engine, having one or more processors, to 
convert the digital content into formatted digital content 
having a second file format specific to a second applica 
tion, the second file format corresponding to the format 
selection and being different from the first file format, 
the formatted digital content compatible to be displayed 
in a preview frame; and 

a transmitter to transmit the formatted digital content as 
part of a user interface including an indication that the 
digital content is available in the first file format and the 
second file format. 

17. The system of claim 16, wherein the transmitter is to 
transmit the formatted digital content as a preview data 
Stream. 

18. The system of claim 16, wherein the resource identifier 
is a resource identifier that identifies a source from which the 
digital content is retrievable. 

19. The system of claim 16, wherein the digital content 
request includes preview frame data or plug-in support data. 

20. The system of claim 16, further comprising a second 
retriever to retrieve the digital content from a source identified 
by the resource identifier, the source being a native data 
SOUC. 

21. The system of claim 16, further comprising a second 
retriever to retrieve the digital content from a source identified 
by the resource identifier, the source being a remotely located 
third-party content source. 

22. The system of claim 16, further comprising a compari 
son engine to compare the first file format of the digital 
content to the second file format supported by the preview 
frame to determine whether to convert the digital content 
from the first file format to the second file format. 

23. A system comprising: 
a first receiver to receive a search result, the search result 

containing a resource identifier, the resource identifier 
used to retrieve digital content having a first file format 
specific to a first application, the resource identifier 
including a first file format description indicating the 
first file format; 

an extractor, having one or more processors, to extract the 
resource identifier from the search result and associate a 
second file format description with the resource identi 
fier, the second file format description indicating a sec 
ond file format specific to a second application; and 

a display to display the search result at a first location in a 
user interface and, proximate to the first location, dis 
playing a preview link indicating the second file format 
description, the user interface including an indication 
that the digital content is available in the first file format 
and the second file format. 

24. The system of claim 23, further comprising: 
a selection engine to receive a selection of the preview link 

indicating the second file format description from two or 
more preview links respectively indicating two or more 
Supported file formats; and 

a generator to generate a preview request, the preview 
request containing the resource identifier and the second 
file format description. 
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25. The system of claim 23, further comprising a resource 

identifier to identify the resource identifier to determine a 
Supported file format. 

26. The system of claim 23, further comprising a plug-in 
application associated with a browser application to extract 
the resource identifier from the search result, and to associate 
the second file format description with the resource identifier. 

27. The system of claim 23, further comprising a proxy 
server used to extract the resource identifier from the search 
result, and to associate the second file format description with 
the resource identifier. 

28. The system of claim 23, further comprising a search 
engine used to extract the resource identifier from the search 
result, and to associate the second file format description with 
the resource identifier. 

29. The system of claim 23, further comprising a browser 
application to display the search result and the second file 
format description. 

30. The system of claim 23, further comprising: 
a generator to generate a preview frame, the preview frame 

taking up less display area than an associated primary 
application, and used to display the digital content iden 
tified by the resource identifier; 

a receiver to receive a preview data stream, the preview data 
stream containing the digital content in the second file 
format; and 

a display to display the digital content in the preview frame. 
31. An apparatus comprising: 
means for receiving a digital content request relating to 

digital content accessible using a resource identifier, the 
digital content request specifying a format selection; 

means for retrieving the digital content using the resource 
identifier, the digital content having a first file format, 
the first file format specific to a first application; 

means for converting the digital content into formatted 
digital content having a second file format specific to a 
second application, the second file format correspond 
ing to the format selection and being different from the 
first file format, the formatted digital content compatible 
to be displayed in a preview frame; and 

means for transmitting the formatted digital content as part 
of a user interface, the user interface including an indi 
cation that the digital content is available in the first file 
format and the second file format. 

32. A non-transitory machine-readable medium compris 
ing instructions that, when implemented by one or more 
machines, cause the one or more machines to perform opera 
tions comprising: 

receiving a digital content request relating to digital con 
tent accessible using a resource identifier, the digital 
content request specifying a format selection; 

retrieving the digital content using the resource identifier, 
the digital content having a first file format, the first file 
format specific to a first application; 

converting, using one or more processors, the digital con 
tent into formatted digital content having a second file 
format specific to a second application, the second file 
format corresponding to the format selection and being 
different from the first file format, the formatted digital 
content compatible to be displayed in a preview frame: 
and 

transmitting the formatted digital content as part of a user 
interface, the user interface including an indication that 
the digital content is available in the first file format and 
the second file format. 
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